Silencing of desmoplakin decreases connexin43/Nav1.5 expression and sodium current in HL‑1 cardiomyocytes.
Desmosomes and gap junctions are situated in the intercalated disks of cardiac muscle and maintain the integrity of mechanical coupling and electrical impulse conduction between cells. The desmosomal plakin protein, desmoplakin (DSP), also plays a crucial role in the stability of these interconnected components as well as gap junction connexin proteins. In addition to cell‑to‑cell junctions, other molecules, including voltage‑gated sodium channels (Nav1.5) are present in the intercalated disk and support the contraction of cardiac muscle. Mutations in genes encoding desmosome proteins may result in fatal arrhythmias, including arrhythmogenic right ventricular cardiomyopathy (ARVC). Therefore, the aim of the present study was to determine whether the presence of DSP is necessary for the normal function and localization of gap junction protein connexin43 (Cx43) and Nav1.5. To examine this hypothesis, RNA interference was utilized to knock down the expression of DSP in HL‑1 cells and the content, distribution and function of Cx43 and Nav1.5 was assessed. Western blotting and flow cytometry experiments revealed that Cx43 and Nav1.5 expression decreased following DSP silencing. In addition, immunofluorescence studies demonstrated that a loss of DSP expression led to an abnormal distribution of Cx43 and Nav1.5, while scrape‑loading dye/transfer revealed a decrease in dye transfer in DSP siRNA‑treated cells. The sodium current was also recorded by the whole‑cell patch clamp technique. The results indicated that DSP suppression decreased sodium current and slowed conduction velocity in cultured cells. The present study indicates that impaired mechanical coupling largely affects electrical synchrony, further uncovering the pathogenesis of ARVC.